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© An infusion device (1) comprising a flexible ves- 
sel (3) containing a solvent fluid, a plugged drug 
container (4) containing a drug, and a communicat- 
ing portion (2) for communicating the vessel (3) and 
the container (4) with each other, the communicating 
portion (2) comprising a communicating passage (5) 
disposed at a top portion of the flexible vessel (3) 
and having the drug container (4) partially or wholly 
fitted therein, a plugged mouth portion (4a) of the 
container (4) facing downward, a membrane (5a) 
disposed in the communicating passage (5) for clos- 
ing the passage, and a particular puncturing needle 
unit (7) mounted in the communicating passage (5) 
for enabling the vessel (3) and container (4) to 
communicate with each other. 

When the puncturing needle unit (7) is pressed 
externally through the flexible vessel (3), the needle 
(7a) breaks the membrane (5a) and the plug mem- 
ber (4a) of the drug container (4) to enable the 
vessel (3) and container (4) to communicate with 
each other. 
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BACKGROUND OF THE INVENTION 

1 . Reld of the invention 

The present invention relates to a transfusion 
device, and more particularly to a transfusion de- 
vice (container) used for drip infusion. 

2. Description of the Prior Art 

Hitherto, a drug in the form of powders or 
freeze-dried powders contained in a vessel such as 
a vial has been dissolved with a solvent and used 
as fluid for drip infusion at a medical organization 
such as a hospital. In that case, a vessel containing 
the drug is connected to a vessel containing a 
liquid for dissolving the drug by means of a con- 
nector such as a double-edged needle or commu- 
nicating pipe. 

The liquid for dissolving the drug is moved into 
the vessel containing the drug to dissolve the drug 
therewith. 

Such procedure is, however, complicated and 
time consuming. Moreover, there is a possibility of 
the drug in the vessel being contaminated because 
a hole for connection is formed on the vessel 
containing the drug in the open air. 

In order to solve the above mentioned problem, 
there has been proposed a transfusion device 
(container) as shown in Japanese Unexamined Pat- 
ent Publication No. 61-501129 (which corresponds 
to USP No. 4583971). 

As shown in Rg. 11» the transfusion device 
comprises a capsule (102) enclosing a vial (101), 
i.e., a drug container, and a flexible vessel (103) 
containing a liquid for dissolving a drug and having 
a fluid outlet, the capsule and the flexible vessel 
being connected to each other through a tube 
(104). In the tube (104). a hollow needle (105) is 
provided on the vial (101) side while a breaking 
member (106) is provided on the flexible vessel 
(103) side. The breaking member (106) closes a 
passage of the tube (104) and obstructs a flow of 
fluid. 

In use. a cap (107) on the top of the capsule 

(102) is pushed with a finger to press down the vial 
(101). The needle (105) penetrates a rubber plug 
(108) of the vial (101) so that the flexible vessel 

(103) and the via! (101) are connected to each 
other. The breaking member (106) in the tube (104) 
is then bent with hands to open the passage of the 
tube (104) and to mix the drug and the liquid for 
dissolving the drug. 

The above mentioned transfusion device has 
been improved in the point that mixing procedure 
is performed by communicating a drug container to 
a flexible vessel containing a liquid for dissolving 
the drug. The mixing procedure is still troublesome 



because a passage must be opened by bending 
the breaking member (106) with hands after stick- 
ing the rubber plug (108) of the vial (101) with the 
needle (105). Moreover, when the bending of the 
5 breaking member (106) is incomplete, fluid is hard 
to pass through the tube so that it takes much time 
to carry out the dissolution of the drug. In addition, 
the number of parts is relatively large and this 
results in high cost. 

10 

SUMMARY OF THE INVENTION 

The present invention was made to eliminate 
the above mentioned drawbacks, and is intended to 

75 provide a transfusion device which is simple in 
construction and permits sure and easy commu- 
nication between a drug container and a vessel of a 
liquid for dissolving a drug (which liquid is 
hereinafter refen^ed to as a solvent fluid), and which 

20 enables the drug and solvent fluid to be mixed in 
short time and is low in cost. 

According to the present invention there is 
provided a transfusion device comprising a flexible 
vessel containing a solvent fluid, a plugged drug 

25 container containing a drug, and a communicating 
portion for communicating the drug container and 
the flexible vessel with each other, wherein the 
communicating portion comprises a communicating 
passage leading to the interior of the flexible vessel 

30 integrally through an upper portion thereof and 
having the drug container fitted partially or wholly 
into a top portion thereof, the plugged mouth por- 
tion of the drug container facing downward, a 
membrane disposed in the communicating passage 

35 for closing the passage, and a puncturing needle 
unit disposed beneath the membrane and axially 
slidable along the inner periphery of said commu- 
nicating passage such that when an external press- 
ing force is applied through the flexible vessel, the 

40 needle unit can slide upward to break said mem- 
brane and a plug member of the drug container 
thereby to allow the drug container and the flexible 
vessel to communicate with each other. 

In the device of the invention, the plugged drug 

45 container and the flexible vessel are connected 
together by the communicating portion which is 
closed by a particular membrane. A puncturing 
needle unit is axially slidably disposed in the com- 
municating passage such that by pressing the nee- 

50 die unit externally through the flexible vessel in the 
axial direction or in a direction generally perpen- 
dicular to the axis, the needle is caused to break 
the membrane of the communicating portion and 
the plug member of the drug container, the two 

55 containers being thus caused to internally commu- 
nicate with each other. Through this procedure, the 
drug and the solvent fluid are mixed together to 
provide a transfusion liquid. 
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In essence, the invention makes it possible to 
prepare a transfusion liquid in an accurate manner 
simply by pressing the puncturing needle unit in 
the flexible vessel externally therethrough. Accord- 
ing to the invention, therefore, easy and very posi- 
tive communication between the two containers can 
be effected, with an added advantage that fewer 
parts are required and lower costs are involved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is an assembly view in section showing 
one embodiment of the invention; 
Fig. 2 is a perspective view of a puncturing 
needle unit as seen in Rg. 1; 
Fig. 3 is a vertical sectional view showing an- 
other form of the puncturing needle unit in Fig. 
1; 

Fig. 4 is an assembly view in section showing 
another embodiment; 

Rg. 5 is a vertical sectional view showing the 
puncturing needle unit and adjacent parts in Rg. 
4; 

Rg. 6 is a vertical sectional view showing an- 
other form of the puncturing needle unit in Fig. 
4; 

Fig. 7 is a vertical sectional view showing a 
further form of the puncturing needle unit in Fig. 

4; 

Fig. 8 is a vertical sectional view showing still 
another fomn of the puncturing needle unit in 
Fig. 4; 

Rg. 9 is a vertical sectional view showing an- 
other form of puncturing needle unit different in 
construction from the one shown in Rg. 4; 
Rg. 10 is a vertical sectional view showing still 
another form of puncturing needle unit different 
In construction from the one shown in Fig. 4; 
and 

Fig. 1 1 is a front view, partly in section, showing 
a prior art arrangement. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention will now be described in further 
detail with reference to an embodiment shown in 
Rg. 1. It is understood, however, that the invention 
is not limited by the emtx>dlment. 

In Fig. 1. a transfusion device (container) (1) 
comprises a flexible vessel in the form of a bag (3) 
which contains therein a solvent fluid in sterilized 
condition, a drug vial (hereinafter referred to as a 
vial) (4), as a drug contaner, which contains therein 
a solid drug in sterilized condition, and a commu- 
nicating portion (2) for allowing the vial (4) and the 
bag (3) to communicate with each other. In Fig. 1 
is shown an embodiment in which the vial (4) is 



partially fitted In a top portion of a communicating 
passage (5), the plugged mouth portion (4a) (i.e., 
the mouth portion (4a) is closed by a plug member 
not shown) of the vial being shown as facing down- 

5 ward (Rg. 1; where a similar directional expression 
"upward" or "downward" is referred to in the fol- 
lowing description, the directional relationship in 
Rg. 1 will apply). The reference numeral (9) de- 
notes a suspension member made of a soft poly- 

10 propylene resin which is provided on the top of the 
vial (4). The reference numeral (10) denotes a fluid 
outiet provided in a lower portion of the bag(3). 

The bag (3) Is made of a flexible material, such 
as a soft vinyl chloride resin, a polyolefin resin or 

75 an ethylene vinyl acetate coplolymer. For use as 
such a material, a polyolefin resin is preferred 
because it has good chemical resistance and is 
little likely to be eluded in the solvent fluid. 

Examples of solvents fluid suitable for being 

20 contained in the bag (3) include a physiological 
saline solution, a 5 % glucose solution, distilled 
water for infusion, and also a solution containing 
various electrolytes. 

The vial (4) (container body) is made of glass 

25 and contains a solid drug therein, the mouth (4a) of 
the vial being closed by a plug member not shown. 

Examples of drugs which may be contained in 
the vial (4) include antibiotics, antitumor agents, 
and antiulcer agents. 

30 Examples of antibiotics include cephem anti- 
biotics, such as cefazolin sodium, ceftizoxime so- 
dium, cefotiam dihydrochloride, cefmenoxime 
hemihydrochloride, cephacetvtle sodium, cefaman- 
dole sodium, cephalovldlne, cefotaxime sodium, 

35 cefotetan sodium, cefoperazone sodium, cefsulodin 
sodium, ceftezole sodium, cefpiramide sodium, cef- 
metazole sodium, and cefuroxime sodium; and 
penicillin antibiotics, such as ampicillin sodium, 
carbenicillin disodium. sulbenicillin disodium, and 

40 ticarcilltn sodium. Examples of antitumor agents 
include mitomycin C, fluorouracti, tegafur, and 
cytarabine. Examples of antiulcer agents include 
famotidine, ranitidine hydrochloride, and cimetidine. 
The communicating portion (2) comprises a 

45 communicating passage (5) leading to the interior 
of the bag (3) through a top portion thereof integ- 
rally therewith and having a plugged portion of tiie 
vial (4) fitted into a top portion thereof, a membrane 
(5a) disposed in the communicating passage (5) for 

50 closing the passage, a disk (8) disposed as a 
spacer on the membrane (5a). and a hollow punc- 
turing needle unit (7) disposed below the mem- 
brane (5a) and slidable axlally along the inner pe- 
riphery of \he communicating passage (5). It is 

55 noted that tiie disk (8) need not be provided de- 
pending upon the configuration of the plug member 
which closes the mouth portion (4a) of the vial (4). 
Assembling of these parts is performed in a sterile 
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room. 

The puncturing needle unit (7) has a bottomed 
cylindrical slider portion and a hollow puncturing 
needle (7a) centrally disposed therein, as shown in 
Fig. 2. The bottom plate (7b) of the slider portion 
has sectoral slits (7c) formed around the puncturing 
needle (7a). The outer diameter of the cylinder is 
generally the same as the inner diameter of the 
communicating passage (5). and the cylinder is 
formed on its outer periphery with vertical grooves 
(7d) adapted to engage vertical ledge-like guides 
(5b) axially formed on the periphery of the commu- 
nicating passage (5). 

In fig. 3 is shown another form of puncturing 
needle unit (17) which is different from the punctur- 
ing needle unit (7) shown in Fig. 2. but is equally 
applicable for use. This needle unit is of a bot- 
tomed double cylindrical configuration. Reference 
numeral (I7a) designates a hollow puncturing nee- 
dle, {17b) designates a bottom plate, and (17c) 
designates a through-hole. A space (17d) is pro- 
vided for enabling the puncturing needle (17) to 
slide toward a membrane (15a) in the communicat- 
ing passage (15). 

In any case, the puncturing needle unit (7) is 
preferably made of plastics, because it may come 
in contact with solvent fluid in the interior of the 
bag (3). 

Nextly, how to use the transfusion device (1) 
constructed as above described will be explained. 

In Fig. 1 , the bag (3) is bent at a point slightly 
below the bottom plate (7b) of the puncturing nee- 
dle unit (7). The bottom plate (7b) of the puncturing 
needle unit (7) is pressed externally through the 
bag (3). Then, the needle unit (7) slides in the 
communicating passage (5) toward the membrane 
(5a) and breaks the membrane (5a), then breaks 
the disk (8) and the plug member of the vial (4), so 
that the interior of the bag (3) and the interior of the 
vial (4) are enabled to communicate with each 
other. Then, intermittent compression is applied to 
the bag (3) to cause the solvent fluid in the bag (3) 
to move through the hollow puncturing needle (7a) 
to the vial (4) and back therefrom, thereby to 
dissolve the drug In the vial (4). Thus, a uniform 
transfusion fluid can be obtained in the transfusion 
device (1), namely an interconnected assembly of 
vial (4) and bag (3). 

As stated above, the transfusion device (1) has 
a smaller number of parts and Is less expensive, 
and enables preparation of Infusion liquid more 
easily in short time simply by trending the bag (3) 
and pressing the punctunng needle unit (7); 

Another embodiment which is different from 
the foregoing embodiment is shown in Rg. 4. This 
another embodiment is generally identical with the 
embodiment shown in Rg. 1, except the arrange- 
ment of the puncturing needle unit and commu- 



nicating passage. 

In Rg. 4, reference numeral (21) designates a 
transfusion device, (22) designates a communicat- 
ing portion, (23) designates a bag (flexible vessel). 

5 (24) designates a plugged vial (drug container), 
(25) designates a communicating passage, (25a) 
designates a membrane, (27) designates a punctur- 
ing needle unit, and (28) designates a disk. In the 
Rg. 4 embodiment, the vial (24) having its plugged 

10 mouth portion (24a) (i e.. the mouth portion (24a) 
oriented downward Is closed by a plug member not 
shown) is wholly fitted in the communicating pas- 
sage (25). 

The puncturing needle unit (27) comprises a* 

IS hollow needle (27a). a resilient material piece (27b) 
serving as a direction changing member, and a 
pushbutton (27c) disposed generally perpendicu- 
larly to the axis of the communicating passage 
(25). The communicating passage (25) is adapted 

20 for having a puncturing needle unit (27) mounted 
therein. In Rg. 5, the needle unit is shown in 
vertical section as mounted in position. 

In use. the pushbutton (27c) is depressed ex- 
ternally through the bag (23). Then, the needle 

25 (27a) slides upward in the communicating passage 
(25) through the resilient material piece (27b) to 
break the membrane (25a). then breaking the disk 
(28) and the plug member of the vial (24). Thus, 
the Interior of the bag (23) and the interior of the 

30 vial (24) are interconnected. 

Other forms of puncturing needle unit which 
are applicable for use in the Rg. 4 embodiment of 
the transfusion device are shown in vertical section 
in Rgs. 6 through 10. 

35 In Fig. 6, when a pushbutton (37c) of a punc- 
turing needle unit (37) is depressed, a hollow nee- 
dle (37a) slides in a communicating passage (35) 
through a resilient material piece (37b). The needle 
breaks a membrane (35a) and then breaks the disk 

40 and the plug member of the vial (both not shown). 
The embodiments shown in Rgs. 7 and 8 are of a 
similar construction and are similariy effective. 

The embodiment shown in Rg. 9 represents a 
puncturing needle unit (67) utilizing slanted mem- 

45 bers as a direction changing member. The hollow 
needle (67a) and the pushbutton (68) are provided 
respectively with slanted portions (67b), (68a) at 
their rear portions which are held In engagement 
with each other. When the pushbutton (68) is de- 

50 pressed, the needle (67a) slides in the commu- 
nicating passage (65) under the action of the slant- 
ed portions, thus breaking the membrane (65a). 

The embodiment shown in Fig. 10 represents a 
puncturing needle unit (77) utilizing geared mem- 

55 bers as a direction changing member. A hollow 
needle C^a) is partly provided with a rack portion 
(77b). and a pushbutton (78) is partly provided with 
a pinion portion (78a). the rack and pinion portions 
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being held in mesh engagement. When the push- 
button (78) is depressed, the pinion portion (78a) 
pivots about a pin (79) and the needle (77a). under 
the action of the rack portion (77b) in mesh with 
the pinion portion, slides upward to break the 
membrane (not shown). 

According to the invention, the drug container 
and the flexible vessel can be brought into commu- 
nication with each other simply by pressing the 
puncturing needle unit externally through the flexi- 
ble vessel. Therefore, easy and very positive com- 
munication between containers can be achieved 
and. in addition, fewer parts are required and costs 
involved are lower, as compared with any conven- 
tional transfusion device. 

A transfusion device comprising a flexible ves- 
sel containing a solvent fluid, a plugged drug con- 
tainer containing a drug, and a communicating por- 
tion for communicating the vessel and the con- 
tainer with each other, the communicating portion 
comprising a communicating passage disposed at 
a top portion of the flexible vessel and having the 
drug container partially or wholly fitted therein, a 
plugged mouth portion of the container facing 
downward, a membrane disposed in the commu- 
nicating passage for closing the passage, and a 
particular puncturing needle unit mounted in the 
communicating passage for enabling the vessel 
and container to communicate with each other. 

When the puncturing needle unit is pressed 
externally through the flexible vessel, the needle 
breaks the membrane and the plug member of the 
drug container to enable the vessel and container 
to communicate with each other. 

Claims 



member of the drug container thereby to allow 
the drug container and the flexible vessel to 
communicate with each other. 

5 2. A transfusion device as set forth in claim 1, 
wherein the puncturing needle unit has a slider 
portion axially slidable within the communicat- 
ing passage, and a hollow puncturing needle 
disposed upright in the slider portion, so that 

10 when the bottom of the slider portion is 
pressed axially upward through the flexible 
vessel, the needle can be moved axially up- 
wardly to break the membrane and the plug 
member of the drug container thereby to allow 

IS the drug container and the flexible vessel to 
communicate with each other. 

3b A transfusion device as set forth in claim 1, 
wherein the puncturing needle unit comprises 

20 a hollow puncturing needle, a pushbutton, and 
a direction changing member interposed be- 
tween the needle and the pushbutton, so that 
when said pushbutton Is depressed in a direc- 
tion generally perpendicular to the axis of the 

25 communicating passage, said puncturing nee- 
dle can be moved axially upward through said 
direction changing member to break the mem- 
brane and the plug member of the drug con- 
tainer thereby to allow the drug container and 

30 the flexible vessel to communicate with each 
other. 



35 



1. A transfusion device comprising a flexible ves- 
sel containing a solvent fluid, a plugged drug 
container containing a drug, and a commu- 4o 
nicating portion for communicating the drug 
container and the flexible vessel with each 
other, 

wherein the communicating portion com- 
prises a communicating passage leading to the 45 
interior of the flexible vessel integrally through 
an upper portion thereof and having the drug 
container fitted partially or wholly into a top 
portion thereof, the plugged mouth portion of 
the drug container facing downward, a mem- so 
brane disposed in the communicating passage 
for closing the passage, and a puncturing nee- 
dle unit disposed beneath the membrane and 
axially slidable along the inner periphery of 
said communicating passage such that when 55 
an external pressing force is applied through 
the flexible vessel, the needle unit can slide 
upward to break said membrane and a plug 
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